We have studied quantum transport in both Si and GaAs interband tunneling diodes (ITD's). In the simulation, a non-equilibrium Green's function method based on empirical tight binding theory has been used to take into account evanescent-wave matching at interfaces and realistic band structures. Comparison has been made between the results of our multiband (MB) model and those of conventional two-band (2B) model. As a result, it is found that the current-voltage (I-V) characteristics of the Si ITD have considerably smaller peak current density than the conventional 2B model, since our MB model reflects correctly the indirect gap band structure. On the other hand, in the GaAs ITD, there is small difference between the two models, because tunneling occurs between the conduction band and the valence band at F point. It is also found that the matching of evanescent electron modes is essentially necessary to include the valley-mixing effects at the tunneling interfaces.
INTRODUCTION
Interband tunneling diodes (ITD's) or Esaki diodes have revived and attracted much attention again [1, 2, 3] 
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RESULTS AND DISCUSSION
We focus on quantum transport in a Si and a GaAs p +-n + ITD as schematically illustrated in (HH) band is doubly degenerated since we have neglected the spin-orbit interaction. Not only the real bands, but also the complex modes should be considered at a tunneling interface to match electron waves existing in the Si crystal, since two electron modes exist in the conduction band, whereas three modes exist in the valence band. properly the interband tunneling process in the indirect gap material. It is also found that the transmissivity of the X-F interband tunneling is considerably small, since it is mainly governed by the tunneling via s* and p states different from the case of the F-F interband tunneling where the tunneling through s and p states is dominant. The significant difference of the peak current densities between the Si and GaAs ITD's is predicted, which should be verified by further experimental efforts.
